Proteinuria selectivity index (PSI) was determined in 54 Saudi children with nephrotic syndrome whose renal biopsy showed minimal change in 13 and nonminimal histologic changes in 41 patients. The selectivity was determined with two pairs of proteins, IgG/transferrin and IgG/albumin. There was considerable overlap in the values of PSI in patients with minimal and non-minimal histological changes. The clinical utility of PSI in differentiating minimal change nephrotic syndrome and nonminimal change nephrotic syndrome is low.
PSI
The heavy proteinuria of patients with nephrotic syndrome is often ascribed to 'leakage' of proteins as a result of an increased functional net permeability of damaged glomeruli. The proteinuria may vary considerably in magnitude and composition. An attempt to define the degree of glomerular permeability led to the concept of selectivity of proteinuria (SPU). SPU is calculated from the differential renal clearance of a high and a low molecular weight protein. Clinical application of SPU was introduced by Baliney et al:' using six different proteins in adult patients with nephrotic syndrome. Subsequent investigators have reported good correlation between high SPU, minimal change nephrotic syndrome (MCNS) and response to corticosteroid therapy.2-S However, there are reports of MCNS associated with only moderate or poor SPU,3.6.7 and of non-MCNS with selective proteinuria.P Moreover, the value of proteinuria selectivity index (PSI) obtained depends on the pair of proteins used for the test. 5 • 9 We decided to study PSI in Saudi children with nephrotic syndrome using three pairs of proteins, namely IgG/transferrin, IgG/albumin and 0(2macroglobulin/albumin. The objectives of the study were to determine the clinical utility of PSI, and to identify which pair of proteins was more discriminative in identifying patients with MCNS.
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Materials and methods
PSI was determined in consecutive patients with nephrotic syndrome referred to the paediatric nephrology service of King Khalid University Hospital in Riyadh, Saudi Arabia. Nephrotic syndrome was defined according to the criteria of the International Study of Kidney Disease in Children.' At the time of the study none of the patients was taking corticosteroid or diuretic. Serum samples were separated from random blood samples obtained from the patients. Random urine samples were collected at the same time.
METHODS
Both serum and urine samples were stored at -70°C until assayed, not more than 3 days after collection. PSI was calculated from the formula clearance of H/clearance of L, where Hand L represent high and low molecular weight proteins respectively. Using IgG/transferrin as an example, Urine IgG . Urine transferrin Serum IgG . Serum transferrin Serum and urine proteins were determined by immunodiffusion technique, using monospecific commercial antisera plates (Behringwerke AG; Marburg, FRG).
High concentration plates were used for serum and low concentration plates were used for urine samples. After processing the samples the plates were incubated at room temperature for 24 h (serum) and for 48 h (urine).
Renal tissue was obtained from each patient by percutaneous biopsy and processed for light, immunofluorescence, and electron microscopy as described previously." For the purpose of this study patients were divided into two broad histologic groups: MCNS and non-MCNS.
STA TlSTICAL ANALYSIS
The following indices were calculated: correlation coefficient, sensitivity, specificity, positive predictive value and negative predictive value.
Results
PSI was determined in 54 patients with nephrotic syndrome, ranging in age from one to ten years. Only two urine specimens contained armacroglobulin: PSI was therefore calculated from IgG Histologically, there were 13 cases of MCNS and 41 cases ofnon-MCNS comprising of mesan-
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gioproliferative,!? focal, segmental glomerulosclerosis," membranoproliferative glomerulonephritis.t membranous glomerulonephritis' and end-stage renal disease.' Two patients with MCNS had selective proteinuria but did not respond to corticosteroid, and four patients with non-MCNS had selective proteinuria but did not respond to corticosteroid. One patient with non-MCNS and selective proteinuria and one with non-selective proteinuria responded to corticosteroid. Table I shows the sensitivity, specificity and predictive values of PSI. PSI from IgG(transferrin is more sensitive but less specific than PSI obtained from IgG(albumin when a PSI value of .;;0·2 is used to define selective proteinuria. Both methods of determining PSI have a high negative predictive value and a lower positive predictive value. With IgG(albumin, both sensitivity and positive predictive values are low. Moreover, there are no significant differences in the four indices (sensitivity, specificity, positive predictive value, negative predictive value) using PSI of 0·2 and 0·1. With IgG(transferrin and using PSI of 0'2, both sensitivity and negative predictive value are high, and specificity and positive predictive value are low. When PSI of 0·1 is used, the specificity increases from 54 to 88%, and the positive predictive value from 39 to 69%. 
Discussion
The small percentage (24%) of patients in our series who had MNCS is not a reflection of the pattern of childhood nephrotic syndrome in the community. Most of the patients were referred to us because of steroid dependence or resistance. Our justification for dividing nephrotic patients into two broad histologic groups of MCNS and non-MCNS is the clinical implication of a high probability of patients with MCNS responding to corticosteroid therapy. It would be useful, therefore, to find a non-invasive way of identifying such patients without subjecting them to renal biopsy.
The results in the present study show that there is considerable overlap in PSI in patients with MCNS and non-MCNS, and that the test is most discriminatory at extreme values. The overlap is more evident in the intermediate range (0'1-0·2) of PSI. These findings are similar to those reported by earlier investigators.Ps-":" In the study by ISKDC,3 32 out of 208 patients with MCNS had non-selective proteinuria and three of 23 patients with focal, segmental glomerulonephritis had highly selective proteinuria. White et al," using a different method for calculating protein selectivity, reported that of 31 patients with intermediate values of protein selectivity 12 (39%) had MCNS and 13 (42%) were steroidresponsive. Moderate or intermediate protein selectivity in an individual patient has little diagnostic or predictive value. PSI is not therefore a substitute for renal biopsy when a definitive diagnosis is required.
Positive predictive value gives the probability of a patient with PSI of~0'2 or~0'1 having MCNS. Negative predictive value is the probability that a patient with PSI of > 0·2 or > 0·1 will not have MCNS. Our results show that with IgG/ transferrin PSI value of~0'1, the probability that a patient has MCNS is 69%, whereas the probability that a patient with PSI of > 0·1 does not have MCNS is 95%.
Different values of protein selectivity are obtained when different pairs of proteins are used for the determination.V':" This is probably an indication that factors other than molecular weight of the proteins determine permselectivity, and hence PSI. So far, the ideal pair of proteins for the test has not been identified. However, with the different protein pairs there is a close agreement in the classification of nephrotic patients as having highly, moderately and poorly selective proteinuria.
By itself PSI cannot be used as the sole criterion to determine the histologic classification of renal biopsy or the likelihood of response to corticosteroid therapy. Combining other clinical and laboratory characteristics with PSI increases the accuracy of predicting a patient with MCNS and possible steroid responsiveness.
